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Data and Methods
The study uses data from the 1991 followup of the National Survey of Adolescent Males (NSAM), a nationally representative survey of never-married, noninstitutionalized males aged 15-19. The original wave of face-to-face interviews conducted in 1988 had a response rate of 74%. In the 1991 wave, face-to-face interviews were conducted with 1,676 respondents aged 17-22, for an 89% follow-up rate. Blacks and Hispanics were oversampled in 1988; therefore, we developed longitudinal sample weights based on the original weights and adjusted for loss to followup. The results presented in this article were calculated using weighted data.
The NSAM was designed, in part, to collect detailed information related to young men's condom use, such as the number of times an individual had had sexual intercourse in the previous 12 months and the number of condoms he had used during that period. To improve recall, we collected these data through a series of relationship-specific questions: Respondents were asked how often they had had intercourse and how often they had used condoms with each of up to six recent female partners. We then converted the relationship-specific data to an annual estimate. We excluded data for 12 young men who reported sexual contact with other males since the 1988 interview.
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Young Men's Experience with Condom Breakage
By Laura Duberstein Lindberg, Freya L. Sonenstein, Leighton Ku and Greg Levine C ontinuing concerns with adolescents' sexual and reproductive health have resulted in an increasing emphasis on condom use, which has been identified as an important means of reducing the risk of pregnancy and sexually transmitted diseases (STDs), including AIDS. To date, research seeking ways of improving young men's condom use has focused on means of increasing the incidence and consistency of use, 1 while the effectiveness of young men's use of condoms has received little attention. Studies on breakage, an important indicator of effectiveness, typically have not included the experiences of young men. 2 Yet, young men may differ from older men in ways potentially related to their risk of condom breakage, such as their sexual experience, access to information or level of psychological comfort in using a condom.
This study examines young men's experiences with condom breakage as one aspect of effective condom use, using retrospective reports from a nationally repYoung men who had used at least one condom in the last year were asked: "Of all the times you have used a condom in the last 12 months, how many times has it broken?" We used the response to this question to estimate several measures of condom breakage. We calculated the percentage that had broken by dividing the total number of condoms that had broken by the total number used by all young men in the sample. This measure (often called the per-condom breakage rate) is the best measure of the reliability of the condoms themselves. We also calculated, for each user, the percentage of condoms that had broken. By averaging the percentages for all respondents, we obtained the per-person breakage rate.
The reliability and validity of these two breakage rates depend on accurate reporting of the numbers of condoms used and broken. This is more difficult for individuals in retrospective studies than in clinical trials, where participants are assigned a set number of condoms to report on in a short time interval. In the NSAM, the reported number of broken condoms heaps on intervals of five (i.e., 1, 5, 10, 20, etc.), suggesting some degree of misreporting.
A more reliable measure is whether or not a young man has experienced any condom breakage during the previous 12 months, because it does not require respondents to remember the precise number of times they experienced a condom break.* We used this measure of individual experience with breakage not only because of its greater reliability, but also because it identifies the population of condom users potentially exposed to the risk of pregnancy or disease transmission. We also sought to determine which, if any, individual characteristics are associated with experiencing any condom breakage. Unfortunately, information on condom breakage is missing for 101 eligible respondents. After we exclude cases with missing data on other key variables, our analysis includes 933 sexually active young men who had used a condom dur- Family Planning Perspectives *All of these measures required men to identify experiences that occurred within the last 12 months. If men included earlier experiences, these measures will produce overestimates.
Third, we test whether condom breakage is related to psychological and interpersonal dimensions of use. We hypothesize that young men who express discomfort about or embarrassment about condoms are more likely to use them incorrectly. To measure psychological discomfort with condoms, we employ a four-item index that had a high level of internal consistency in previous studies using NSAM data. 7 Respondents first assessed the chances that they would be embarrassed in four situations: when buying, discussing, having and using a condom. Second, they rated how much this embarrassment would matter to them in each situation. The product of these ratings is the psychosocial "disutility" of condom use in each situation, and the sum for the four situations results in an index of condom embarrassment.
Finally, we use the importance young men placed on condom strength when buying their last condom to test whether a preference for extra-strong condoms is related to the risk of condom breakage. Young men who had used, but had not purchased, a condom during the previous year (N=106) were assigned the mean value of this measure.
In the NSAM, most information was collected for the entire 12-month period preceding the interview rather than for any specific act of intercourse. We therefore cannot link a specific condom breakage incident to a specific sexual episode. Moreover, we cannot tell if the condom broke during sexual intercourse-which would increase the risk of disease and pregnancy-or while being put on or removed. Factors identified as associated with condom breakage in these analyses should thus be interpreted cautiously.
Results

Descriptive Analyses
According to our estimates, the 933 17-22-year-old men in this sample who reported any condom use during the 12 months preceding the survey used 23,256 condoms during that period, or an average of 25 condoms per user. Of these condoms, 582 broke (2.5%). In contrast, the average percentage of condoms broken by each user was 4.8%. Each user contributed equally to this rate, regardless of the number of condoms he had used. Both these breakage rates are well within ranges reported in other studies. 8 Twenty-three percent of condom users reported having experienced condom breakage during the previous 12 months. While condom users as a group had broken an average of 0.6 condoms, those who ing the 12 months preceding the survey.
Variables
We test three types of individual characteristics theoretically related to condom breakage. First, we examine direct and indirect measures of young men's knowledge about condom use. Because previous studies have shown that breakage rates are higher among inexperienced condom users, 3 we test whether the risk of condom breakage declines as individuals become more experienced in the use of the device. However, breakage may also occur because of a flaw in the condom itself. Because this cause of condom breakage is an independent random process that is unrelated to any characteristic of the user, the likelihood that an individual will experience condom breakage at least once rises with the number of condoms he uses. Thus, the model includes a linear term to capture the effect of random breakage, and a squared term to capture the learning process.
As another, indirect measure of knowledge, we identify young men who reported that they had received education on sexuality or AIDS between 1988 and 1991. We also examine educational achievement, age, race and household income, as these social and demographic variables indirectly measure general access to information. These characteristics also provide a measure of socioeconomic status, which past research indicates is strongly associated with effective contraceptive use. 4 Second, we test whether certain types of sexual behavior are associated with condom breakage. We identify factors that may increase the risk of condom breakage: whether the young man reported that he or his partner had ever had a sexually transmitted disease, whether he had had more than one sexual partner during the previous 12 months or whether he had engaged in heterosexual anal intercourse during that period.
The direction of association between these sexual risk characteristics and condom breakage is not clear. On one hand, the increased risk of disease transmission associated with these factors could motivate individuals to be more careful condom users, lowering the rate of breakage. On the other hand, as Jessor has suggested, young men who engage in identified risk behavior may be generally less averse to risk than other young men and thus less careful condom users. 5 In addition, the literature suggests that condoms are more likely to break during anal intercourse than during vaginal intercourse because of greater friction. 6 had experienced breakage had broken an average of 2.7 condoms. However, fully half reported only one condom breaking. Table 1 shows the percentage of young men who had experienced at least one condom break during the year before the survey, according to various social and demographic characteristics. Significant variation in the proportion experiencing condom breakage is evident for the majority of the characteristics examined. Young men with past exposure to STDs were the group most likely to have experienced condom breakage, while young men who The linear aspect of this relationship is presumably due to an underlying random risk of any condom breaking, while the leveling off of risk suggests that users develop experiential knowledge of correct condom use that reduces the risk of breakage. Alternatively, this relationship may indicate that as young men experience condom breakage they discontinue condom use, so that men using more condoms may be those who have experienced less breakage.* Young men's access to information about condom use was measured most directly by their exposure to education about sex and AIDS. In addition to this main effect, an interaction term between recent sex education and the level of condom use was included in the model to test if the impact of sex education on young men's risk of condom breakage depended on their personal experience with condoms. This interaction between sex education and number of condoms did have a significant effect. Among the young men who reported having used only 1-3 condoms during the last year (26% of the sample), recent sex education was associated with an almost 80% reduction in the risk of condom breakage. However, recent sex education did not significantly affect the risk of condom breakage among young men who had used more than three condoms.
To illustrate this interaction between recent sex education and levels of condom use, we calculated predicted probabilities based on the coefficients of the regression model. The two levels of condom use examined, two condoms and 32 condoms, represent the mean number of condoms used by young men in the lower (1-3 condoms) and higher (four or more condoms) levels of condom use in the regression model.
Among young men reporting use of just two condoms during the last year, only 5% of those with recent sex education had had a condom break, compared with 19% of those without recent sex education (Figure 1) . This large differential in the risk of condom breakage associated with sex education was not evident for young men reporting higher levels of condom use-28% and 27%, respectively, had experienced breakage. It appears that classroom exposure to sex education replaces personal experience for young men with low levels of condom use.
As Table 2 shows, household income was the only indirect measure of young men's access to information about correct condom use that had a significant association with condom breakage. Young men who had lived in households with an income of less than $60,000 during the year had used three or fewer condoms were among those least likely to have experienced breakage. Table 2 presents the results of a logistic regression model estimating the likelihood that an individual had experienced any condom breakage in the 12 months preceding the survey. As the table shows, there was a significant positive relationship between the number of condoms used and condom breakage. While the risk of having experienced a condom break increased with the number of condoms used, the incremental increase in this risk diminished slightly with the addition of each condom, as evidenced by the negative coefficient on the number of condoms squared (p<.10).
Multivariate Analyses
before their interview had odds of condom breakage 2-3 times those of young men who had lived in households with an income of $60,000 or more.
The sexual risk behaviors measured did not have a consistent relationship to the risk of condom breakage. Men who had ever had an STD, or whose sexual partner had had an STD, were 2.7 times as likely as other men to have experienced a condom break. However, having had multiple sexual partners during the previous year was not significantly associated with the risk of breakage. Although men who reported engaging in anal intercourse during the prior 12 months had a greater risk of condom breakage in the bivariate measures, this behavior was not associated with condom breakage in the multivariate model. The measure of anal intercourse was excluded from the final model because data were missing for 29 of the 933 respondents.
We had expected the condom embarrassment index to have a significant relationship to the risk of condom breakage. Surprisingly, the more embarrassment a young man expressed about using, buying and discussing condoms, the less likely he was to have experienced a condom break. This unexpected finding contrasts with the hypothesis that psychological discomfort would be related to less careful condom use, and thus more breakage. An alternate hypothesis is that young men who are embarrassed about condoms are more selfconscious about the use of condoms, and therefore are at lower risk of breakage.
A preference for extra-strong condoms was positively associated with the risk of condom breakage. The causal direction of this association is not clear, however, and it seems likely that this association derives from a selection process. Young men may value extra-strong condoms because they have past experience with condom breakage and want the extra protection they believe these types of condoms offer. † To determine if certain characteristics were associated with experiencing multiple condom breaks, we estimated a logistic regression model of the likelihood that a respondent had experienced more than one condom break during the previous year. This model included only the 234 men who reported having experienced at least one condom break. Because of heaping in the reports of exact numbers of condoms that broke, we did not treat the dependent variable as linear. The same explanatory variables were included in this model as in the previous models. Because of the small number of cases, we did not include the interaction between recent 130 Family Planning Perspectives edge about condoms appear to reduce the risk of a condom break. The likelihood of experiencing a condom break diminished with increasing numbers of condoms used, suggesting that users may develop relevant skills with greater condom experience. Among young men who had used no more than three condoms during the previous year, formal sex education was associated with a decreased risk of condom breakage. Education and training therefore appear to have potential as interventions for reducing the risk of condom breakage. However, only about half of the young men in our sample who had used condoms reported having recently had sex education, indicating that increasing young men's access to such education could reduce condom breakage rates. Our analyses find that young men at the greatest risk of disease transmission, those who report that they or their partner have ever had an STD, are more than twice as likely as other young men to have experienced a condom break. Since these measures are self-reported, they probably underreport men's actual experiences with STDs. Moreover, there may be a reporting bias if men associate their STD with a condom breaking and thus place greater importance on the event. However, the magnitude of the estimated relationship suggests that males presenting with an STD, or a history of STD exposure, should be identified as in need of additional training in correct condom use.
Young Men's Experience with Condom Breakage
Users need to know not only how to reduce their risk of condom breakage, but also how to reduce their risk of pregnancy or STD transmission if a condom does break-by immediately inserting a spermicide into the vagina or washing the penis and vagina with soap and water, and by seeking postcoital contraception. 9 Condom breakage not only increases the risk of pregnancy and disease transmission, but may discourage use. In additional analyses, we found that men who had experienced any condom breakage in the previous year were significantly less likely to think that condoms were very effective in preventing pregnancy, AIDS or other STDs. It appears that condom failure reduces confidence in the method, and thus may pose a psychological barrier to use. Providing users with the skills to reduce the risk of breakage and to respond appropriately to this breakage can therefore serve to encourage condom use. sex education and number of condoms. Overall, this model had limited power to predict whether a young man reported one condom break or more than one. The more condoms a man had used, the greater his likelihood of having experienced multiple breaks (Table 3) . This relationship had a significant curvilinear effect with a declining risk at greater numbers, providing some evidence that personal experience reduces the risk of breakage. Educational underachievement was the only other variable that maintained a significant association with multiple breaks. Young men who were two or more years behind in school or had dropped out were almost three times as likely to report multiple breaks as were those who had not. This relationship may represent a behavioral association related to access to information or to risk-taking, or it may be a reporting bias.
Discussion
Our analysis provides the first populationbased estimates of condom breakage among males aged 17-22, a group at particular risk for STDs and unintended pregnancy. The risk of a condom breaking in this study was relatively low; only 2.5% of condoms used in the previous year had broken. However, these broken condoms were not isolated among a few users: About one in four young men using condoms had experienced at least one condom break in the year before their interview.
The patterns of differences in young males' reports of condom breakage suggest interventions for reducing men's risk. Both experience with condoms and knowl- (continued on page 140)
